Primary and secondary cell cultures in sufficient quantity for use in virological investigations were prepared and were found suitable for growth of animal viruses.
Previous techniques for the growth of primary corneal cell cultures have depended upon cellular proliferation from corneal epithelial explants in plasma clots (5) (6) (7) . A technique involving trypsinization of the corneal epithelial layer of fetal calf eyes is described.
Eyes were removed from fetal calves killed at a local abattoir. During removal of the eye, as much of the optic nerve as possible was left attached to the eyeball to assist in later handling. Because aseptic precautions were not possible during removal of the eyes, they were placed in Hanks' balanced salt solution containing penicillin (400 units/ml), streptomycin (200 ng/ml), neomycin (100 ng/ml), and fungizone (10 ng/ml) to reduce contamination during transport to the laboratory.
To assist in removal of the corneal epithelial layer, large, curved artery forceps were placed on the optic nerve as close to the orbit as possible, so that the scleral tissue on the outer layer of the eyeball was drawn back and tension was exerted on the orbital structures and cornea. A scalpel blade was used to make a shallow incision through the epithelium around the corneo-scleral margin and then to lift an edge of the epithelium from the closely adherent stromal layer. The epithelium was then torn off with rat-tooth forceps.
The epithelial sheets were placed in 40 ml of 0.5% trypsin (Difco, 1:250) in a conical flask and were stirred for 90 min at 37 C. Further 60-min trypsinization cycles were conducted on the undispersed tissue. The cells were filtered through gauze and deposited by centrifugation at 100 x g for 10 min. It was necessary to add 10% (v/v) sterile serum to the cell suspension to prevent swirling of the deposited cells into the supernatant fluid after centrifugation. The use of a conventional level of 0.25% trypsin was inferior to a 0.5% concentration and resulted in greatly decreased cell yields.
A growth medium consisting of Hanks' balanced salt solution plus 0.5% lactalbumin hydrolysate (LAH), 0.01% yeast extract, 15% calf serum, penicillin (200 units/ml), and streptomycin (100 ng/ml) was used. When the cells were distributed in growth medium to a concentration of 80,000 cells/ml, 30 to 60 ml of cell suspension were obtained from 20 fetal eyes. The attachment of the viable cells to glass and their consequent growth was slow; only about 50% of the cells attached to the glass surface, and they remained rounded for 48 hr. After this period, they became flattened and epithelial in appearance, and within 3 to 4 weeks they had grown out to form complete monolayers.
The completed monolayers were maintained in a medium consisting of equal volumes of Hanks' and Earle's salt solutions plus 7.5% equine serum and the same levels of LAH, yeast extract and antibiotics as the growth medium. They could be maintained in this medium for at least 4 weeks provided it was changed frequently, preferably at 3-day intervals. Subculture of the completed monolayers for the production of second-generation cells was performed by washing the cells once with phosphatebuffered saline (2) and by disaggregation with a minimal amount of trypsin-Versene solution (4). These second-generation cells were resuspended to a concentration of 50,000 cells/ml in growth medium, and completed monolayers were usually formed within 3 days.
Eight series of bovine corneal epithelial cell VOL. 18, 1969 cultures have been maintained and serially subcultured without loss of the epithelial appearance of the cells. Although Stocker et al. (6) reported that the epithelial layer removed from the cornea of adult rabbit eyes, in a manner similar to that described in the present report, had attached to it the outer layer of stromal cells, fibroblasts have not presented a problem with the fetal bovine eyes used, and the cellular growth has remained entirely epithelial in nature even after 10 subcultures. Due to the low yield of trypsin-dispersed cells from the epithelial sheets, the use of secondary cells has been preferred to primary cells for virological investigations. Limited tests have shown that these cells were susceptible to the N569 strain of infectious bovine rhinotracheitis virus (3), the C24V strain of bovine mucosal disease virus, bovine enteroviruses, and a human strain of parainfluenza 3 virus. The BEL strain of bovine adenovirus (1), previously reported to grow only in bovine testis cell culture, produced easily recognizable cytopathic changes on the third subculture in corneal epithelial cells. Titers of this virus in the two cell types were similar, but titration end points were better defined in corneal cells and they appeared to be more suitable for the growth of this virus than are bovine testis cells.
